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Test the notion that beating among "eternal exponentials" can produce windowed dc (i.e. a
rectangular pulse). We'll approximate

e}
X hat(t)=[ T-sinc(f-T).ei 2t gp
‘ -0

in two ways: first, approximate the integral as a sum over strips separated by Af; second,
truncate the limits. For convenience, set T := 1 and define

11
K:=16 16 strips in 1/T (an arbitrary choice), so that Af:= T
sinc(y) := if| y=0,1 ’sm(n-y)
Ty

and sum over 2C+1 ripples of the sinc function C:=35

so that the number of integration strips is N := (2-C + 1)')K and the approximation is

N
Xpar (D= ) Tsine(leAfT)d 27
K=-N
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Let's do a quick numerical investigation of the effect of windowing on the ideal lowpass.

sin(n-x))

First define the sinc function:  sinc(x) := if <x=0 1,
X

so that the ideal lowpass impulse response is h(t, W) := 2-W-sinc(2-W-t)

1
Truncate it to N oscillations on either side, so that the window size isT=2-N ﬁ

N
h t,W,N) = || t|S— |‘h(t,W
et W) = [ 52 e, W)



Plot an example: N:=3

W1 t:=_N+1’_0990N-|-1"N+1
2°W  2-W
T T T T T T T

2 ]
hhat(taWaN)
0

0 ~—" N
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=2 ~1s5 -1 -0.5 0 0.5 1 1.5 2

That was the time domain. Now we should see what the effect on the frequency response is
Here's how it's defined:

*N +1
>W {t's f: by FFT, b
= o) 2wt t's faster by , but
H pat (£, W,N) - Nt b hat(t, W, N)-e dt this is just an example)
+
S 2w

All we have to do now is plot it. Choose the range of frequencies:

f:i=-4-W,-3.95-W.. 4-W

1.5

Re(H pa(£, W,2))

'£;<H halt(f,w,s)> 0.5

4.3
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Now use a dB scale for the gain. Define dB(x) := if<x<10' 14,— 140, 10‘log(x)>
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